This paper presents the latest Social Accounting Matrix of Pakistan (SAM) for the year 2007-08. Our proposed approach to estimating SAMs is motivated by an information theoretic approach to estimation (Judge & Mittelhammer, 2012 ) that takes a Bayesian perspective on the efficient use of information: "Use all the information you have, but do not assume any information you do not have." The methodology used to develop this SAM ensures that it is perfectly consistent with the National Accounts. The SAM includes 51 sectors of activity, 27 factors of production, and 18 household groups, allowing tracing direct and indirect effects of potential scenarios through production and consumption linkages and capture distributional effects. We illustrate the use of the SAM using a semi input-output multiplier model. Output multipliers in Pakistan, accounting for supply constraints, range between 1.1 and 1.4, and shocks to livestock and industry have the largest spillover effects.
INTRODUCTION
A Social Accounting Matrix (SAM) is a single-entry internally consistent accounting system that documents all the economic transactions within an economy. It supports the continuing need to use recent and consistent multisectoral economic data for policy analysis and the development of economy-wide models (Robinson, Cattaneo, & El-Said, 2001) . It is an extended set of national accounts that disaggregates value-added in each production activity into payments to various factors such as land, labor, and capital, and disaggregates household incomes and expenditures according to various household types. Mathematically, a SAM is a square matrix in which each account is represented by a row and a column. Each cell shows the payment from the account of its column to the account of its row. Thus, the incomes of an account appear along its row and its expenditures along its column. The underlying principle of double-entry accounting requires that, for each account in the SAM, total revenue (row total) equals total expenditure (column total).
A limited number of Social Accounting Matrixes have been constructed for Pakistan in the past (Table 1 .1). The first countrywide social accounting matrix (SAM) for Pakistan dates to 1979 and was built by the Pakistan Institute of Development Economics (PIDE) in 1985. This was followed by a SAM for the year 1984-85, created by the Federal Bureau of Statistics (FBS), with collaboration with the Dutch government under the Improvement of National Accounting System (INAS) project. Since this SAM had a single household group, it was not suited for analyzing distributional effects across households.
Siddiqui and Iqbal (1999) generated a new SAM for 1989-90 and disaggregated data with eight household groups. It aggregated the Input-Output (IO) table industry classifications into five production accounts, namely agriculture, industry, health, education and other sectors. In 2004, Dorosh, Niazi, and Nazli (2004) produced a SAM of Pakistan for the year 2001-02. It contained 19 household groups and 34 production accounts. Since the households were disaggregated by province and the number of commodities were larger than Siddiqui and Iqbal (1999) , it was more suitable for analyzing effects of shocks in specific industries on different socioeconomic groups. Later, Waheed and Ezaki (2008) created a financial SAM for the year 1999-2000. While the previous SAMs were mainly built on the real economy, growing importance of capital flows and availability of associated data allowed the authors to disaggregate the workings of the loanable funds market into disaggregated payments related to physical and financial flows among institutions.
1 Production activities were aggregated into six accounts: i) agriculture, ii) mining and quarrying, iii) manufacturing, iv) electricity, water, and gas, v) construction, and vi) other sectors.
We build a SAM for Pakistan for financial year 2007-08 that relies on contemporaneous National Accounts and household data, as well as information present in the SAM built by Dorosh, Niazi, and Nazli (2004) 2 . This work is part of the Pakistan Strategy Support Program, which supports the Government of Pakistan with evidence-based policy reform for propoor economic growth and enhanced food security. The SAM has started and is expected to be used with Computable General Equilibrium (CGE) modeling to analyze the macro and distributional impact of policy changes throughout the economy. 
METHODOLOGY FOR GENERATING SAM
Our proposed approach to estimating SAMs is motivated by an information theoretic approach to estimation (Judge & Mittelhammer, 2012) that takes a Bayesian perspective on the efficient use of information: "Use all the information you have, but do not assume any information you do not have." Previous work on SAM estimation using this approach includes: Judge and Mittelhammer (2012) , Golan, Judge et al. (1994) , Robinson, Cattaneo et al. (2001) , Golan, Judge et al. (1996) , Debowicz (2010), and Zellner (2004) .
To generate the SAM following this approach, we followed a series of major steps that are explained in Figure 2 .1. The steps, which are explained in detail below, start from a schematic SAM (Table 2 .1) and, using a variety of data sources, and balancing the accounts of the SAM with the use of a 'cross-entropy' technique, lead to a macro-consistent and disaggregated SAM. Table 2 .2 shows the numerical macro-SAM that we arrived at, and Table 2 .3 shows the data sources that we utilized to go from the schematic macro-SAM to the numerical one. 4 Medium/Large farm households are defined as those owning farms with 12.5 acres or more land. Small farm households are those owning less than 12.5 acres of land. 5 We did not find it possible to get access to these SAMs. 
Generation of the First Proto-SAM (PSAM 1A)
The next step was to split domestic value added into 51 sectors of activity in the SAM (listed in Box 2.1, together with the rest of the SAM accounts). For this purpose, we started from value added by major sector, as in [2007] [2008] Gross National Product at current factor cost in National Accounts, which sums to the value added in the Macro-SAM. To split the major sectors present in this classification into those present in the SAM, as illustrated in Figure 2 .2, we conducted the following steps:
• Major and minor crops were disaggregated into wheat, rice, cotton, sugarcane, fruits and vegetables, and other field crops using the 2007-08 data from Agricultural Statistics of Pakistan (2009), "Gross value addition of Major Crops at Current Factor Cost" and "Gross value addition of Minor Crops at Current Factor Cost".
• Rice and wheat were further split using production of rice varieties and irrigated and non-irrigated wheat from Agriculture Statistics of Pakistan.
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• Livestock was split into poultry and other livestock using the value of their output as informed also by the Agriculture Statistics of Pakistan.
• Manufacturing was split into vegetable oil, wheat milling, rice irri-milling, rice basmati-milling, refinement of sugar, other food, lint, yarn, cloth, knitwear, garments, other textiles, leather, wood, fertilizer, other chemicals, cement, petroleum refining, and other manufacturing using the most recent available Census of Manufacturing and Industry (CMI) (2006).
• Trade was split into wholesale, retail, and other using the "Study on wholesale and retail trade, hotels and restaurants in Pakistan," Federal Bureau of Statistics (2002).
• Transport was split into road, rail, water, air, and other such as transport by tubes, using "National Accounts of Pakistan: Rebasing from 1980 -81 to 1999 -2000 ", Federal Bureau of Statistics (2004 .
• Housing was split into owned and non-owned using the "Survey on Community and Personal Services," Federal Bureau of Statistics (2001).
• "Social, community, and personal" services was split into business, education, health, personal, and other services using the same source.
Once the value added of each sector in the SAM was estimated, we split the values into payments to land, capital, and labor. For the crops in the SAM, this was done using the factor shares at activity level in the cost of production of Pakistan (2003) informed by the Agriculture Policy Institute (formerly known as Agricultural Prices Commission). Wheat factor shares were updated using cost of production data for 2008-09 from the Agriculture Policy Institute (2009). For the remaining activities, the shares of labor and capital were informed by Dorosh, Niazi, and Nazli (2004) , IO91, and the map from sectors in IO to those in SAM (Appendix 2).
Then, we split the intermediate use using the production cost of Pakistan 2002-03 for crops and the IO91 for rest. The supply of each activity was allocated to its corresponding commodity, generating the sector-specific supply matrix. Import taxes were generated by multiplying value imported of each commodity 2007-08, available from Ministry of Commerce (2011) (10) Fishing (11) Forestry (12) Mining (13) Vegetable Oil (14) 
Balancing the First Proto-SAM to Get to PSAM-1C
After a series of adjustments that reduced the imbalances at the commodity level to be less than 30% of the average between supply and use, we arrived at a new proto-SAM (PSAM 1B). We then generated a consistent proto-SAM based on it, seeking to minimize the cross-entropy distance between the proto-SAM and the SAM imposing the series of controls present in the Macro-SAM (PSAM 1C). When balancing the SAM at this stage, and following the approach described in Golan, Judge, and Robinson (1994) , we treated every cell in the SAM as being specified with an error support set whose weights are estimated to minimize a cross-entropy distance between the prior and the solution SAM. This treatment is strongly related to the one described in Robinson, Cattaneo, and El-Said (2001) , with key differences. In the previous approach, the column coefficients in the SAM were treated analogously to probabilities and included directly in the crossentropy minimand, generating the need for special treatment of negative cells and accounts with zero sums in the SAM. In the approach we apply, developed by Sherman Robinson and Scott McDonald -starting in turn from Robinson, Cattaneo, and El-Said (2001) -, the cross-entropy minimand only includes probability weights for a selected error support set, such that the SAM coefficients are no longer treated as analogous to probabilities and negative entries and accounts with zero sums do not require any special treatment.8 The present approach allows specification of a prior estimate of the mean and standard error of selected cell entries (expressed either as values or column coefficients), column sums, and macro aggregates. These errors can be specified as additive or multiplicative-exponential. For the aggregates present in the Pakistan Macro-SAM, we set a zero standard error. This allowed us to arrive at a SAM that is perfectly consistent with the Macro-SAM, such that the sum of the value added in the solution SAM was exactly equal to the GDP at factor cost in the Macro-SAM; the private final consumption in the solution SAM summed exactly the private final consumption in the Macro-SAM, etc.
Disaggregating the Payments Related to Factors and Households
To fully disaggregate the single household group and the three factors (labor, capital, and land) present in PSAM 1C into the complete set of 27 factors and 18 households in the SAM, we conducted the following steps. The value added of the specific activities was split among the 27 factors using the shares present in the 2000-2001 SAM for Pakistan, in turn informed by the PRHS (Pakistan Rural Household Survey 2001). Then, regarding payments from factors to institutions, after assigning the payments from factor income to government and non-residents as informed by the Macro-SAM to formal capital, the household income matrix was generated in the following way (Figure 2. 3).
Labor, agricultural capital, and non-agricultural formal capital were split following the Household Income and Expenditure Survey (HIES) 2007-08 incomes. Livestock was split following the value of the livestock capital stock owned by households in HIES 2007-08. Land and water income was split following the 2000-01 SAM, which in turn is based on the PRHS. For land, all returns to land of large farms (defined in terms of cultivated area) are paid to large landowners in proportion of farm area of respective regions. For medium and small farms in each region, returns to land are allocated to the four types of farmers (large, medium, small, and landless) according to the shares of each group in total land revenues of small and medium farms, derived from data from the PRHS 2001-02. Specifically, returns of small and medium-sized farms for each region (Punjab, Sindh, and Other Pakistan) were allocated to households according to the following formula: LandShareh = (CultAreah -rr * Land_Inh + rr * Land_Outh) / Total Cultivated Area, where LandShareh is the share of household h in total land revenues, CultAreah is cultivated area of household h, rr is the rental cost of land (assumed to be 50%), Land_Inh is net land rented in of household h, and Land_Outh is net land rented out of household h.
Returns to informal non-agricultural capital (which includes returns to self-employed labor in informal sector activities) are split between rural and urban households using as proxy the share of rural population in total population as informed by HIES (67%). The split across rural households is made using shares of each household in reported incomes from non-farm enterprises, calculated using per capita earnings from the PRHS 2001-02 and household population totals from HIES. The remaining 33 % of non-agricultural wage incomes are allocated between urban non-poor and poor households using an 85:15 ratio.9 Returns to agricultural capital are split among households in proportion to their land income.
In the absence of detailed information, public transfers and remittances to households informed in the Macro-SAM were allocated among households in proportion to their total expenditures.
Finally, regarding the uses of funds by households, final private consumption of each commodity was split among the 18 households using HIES 2007-08 to provide a prior. A relatively high (15%) saving rate was used as a prior for medium/large farms and non-farm (quintiles 3 to 5) and a relatively low (7%) saving rate was used as a prior for the remaining households except urban other (quintiles 3 to 5). Then, the prior saving rate of the urban other (quintiles 3 to 5, which also captures enterprise savings) was determined residually from the domestic private saving figure in the Macro-SAM, generating a rate for this household group of 37.5%.
Balancing the Final Proto-SAM
After a series of adjustments that reduced the imbalances at the household level to be less than 30% of the average between income and expenditure, we re-ran the software to generate a new SAM that minimizes the cross-entropy distance between the proto-SAM and the SAM imposing the series of controls present in the Macro-SAM, allowing the generation of a balanced SAM that is perfectly consistent with the Macro-SAM.
sector earnings is only 7.2 %. 
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STRUCTURE OF THE PAKISTAN ECONOMY: OBSERVATIONS FROM THE SAM
The structure of value added (Table 3 .1) is characteristic of a semi-industrialized economy, with a relatively low share of agriculture (20%), and large shares of industry and services (27% and 53%, respectively). Livestock accounts for more than half of value added of the agricultural sector. Much of the industrial production is strongly linked to agriculture, including wheat, rice and sugar milling and textile production (linked to cotton).
10 Trade (wholesale and retail) and transport generate more than half of the value added in services. Exports are a relatively low share of total output (6.5%); imports are concentrated in the industrial sector (including petroleum products, part of the mining sector) and in private services (particularly, business services). Source: SAM for Pakistan Table 3 .2 below shows the composition of value added across sectors. For agricultural products, land is the largest component of value added. Manufacturing activities depend heavily on formal capital, while labor and other capital are important for most services. A more disaggregated composition is shown in Appendix 4. 
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Large and medium farmers of Pakistan earn a large share of their income from land (Table 3. 3). However, small and landless farmers rely on labor, livestock, and other capital for most of their income. Rural non-farm and urban households mostly rely on their labor and other capital as the sources of income. 
Source: SAM for Pakistan
The importance of agricultural income by household group is generally lower in the recent SAM than in the Permanent Rural Household Survey (PRHS) of 2001-02, suggesting that households have more diversified income sources than as suggested by PRHS data (Table 3 .4). The SAM shows that agricultural income accounts for a large share of income for all farmers, especially for the medium and large farms (66 % of their total income), consistent with the PRHS data. 
INCOME MULTIPLIER ANALYSES
To illustrate the use of the SAM, we use income multiplier analysis. A survey of income multiplier analysis methods and findings can be found in Haggblade, Hazell, and Reardon (2007) . To capture the production and consumption linkages, taking into account the supply-rigidities present in Pakistan, we use a semi-input-output model, with constrained linear relationships among quantities in the model and fixed prices. In this approach, sectors are classified into two groups: those that are supply constrained and those that are supply-responsive. Output responses are permitted only in supply-responsive WORKING PAPER | September 2011
sectors. For these models to produce a suitable approximation of reality, the supply-constrained sectors must correspond to tradable goods whose domestic supply remains fixed at the prevailing output price. Therefore, we follow this approach. In the supply-constrained sectors, imbalances between supply and demand are equilibrated via changes in net exports.
The starting point is the sector-specific equilibrium conditions, i.e.
, where is pre-commodity-tax gross output, is commodity tax rate, ′ is intermediate demand of good by sector ′, ℎ is household consumption of good by household ℎ, is public consumption of good , is investment (fixed and change in stock) demand for good , and is net export of good . Intermediate and factor demand are assumed to be proportional to output production, i.e. ′ = ′ ′ and ′ = ′ ′ , where ′ and ′ are the requirements of intermediate input ′ and factor to produce a unit of . Household consumption is given by ℎ = ℎ (1 − ℎ ℎ ) ℎ , where ℎ is pre-tax income of household ℎ, ℎ ℎ is the corresponding tax rate, and ℎ is the share of post-tax income of household ℎ spent on commodity . Finally, pre-tax household income is the sum of factor income and transfers received by the household from other agents, i.e. ℎ = ∑ ℎ + ℎ , with = ∑ , and ℎ being the share of household ℎ in the income of factor .
Replacing the intermediate and factor demand and household demand function into the equilibrium condition, we find
�� + ℎ �� ℎ + + + 11 , which can be solved either for (demand-constrained sector) or for (supply-constrained sector), fixing either (demand-constrained sector) or (supply-constrained sector).
We conduct a series of simulations where a constant injection is applied to the economy (100 billion rupees during the year), either to supply (supply-constrained sector) or to net export demand (remaining sectors). We run a simulation focusing the injection only in crops (SIMC), where each crop receives a proportion of total injection given by its share in the total value added of crops. We then do the same for livestock (SIML), for industry (SIMI), for services (SIMS), and for all sectors (SIMA). Finally, we divided the absolute changes in output values by the injection, getting to the following output multipliers (Table  4 .1). All aggregate output multipliers are in the 1.1-1.4 range, with livestock and industry having the highest output multipliers. These multipliers are significantly below the ones found for India by Pal, Pohit, and Roy (2012) , probably reflecting that the mentioned analysis assumes the absence of supply rigidities, which we seek to capture here, but aligned with the 1.5 value added-multiplier reported in Dorosh, Niazi, and Nazli (2003) , Haggblade, Hammer, and Hazell (1991), and Mellor (1995) . As expected, the output multipliers are largest in the sector in which the injection takes place (main diagonal of the table). We also see that the direct effects are larger than the indirect, and that most of the indirect effects are concentrated into the services sectors.
12 Finally, the injection into the services sector has the lowest output multiplier for the entire economy. Source: Authors' elaboration.
CONCLUSIONS
This paper presented the Social Accounting Matrix (SAM) of Pakistan for the year 2007-08, which seeks to support the continuing need to use recent and consistent multi-sectoral economic data for policy analysis and the development of economy-wide models (Robinson et al., 2001) . In particular, it is expected to become a vital part of the Pakistan Strategy Support Program (PSSP) run by the International Food Policy Research Institute (IFPRI), which supports the Government of Pakistan with evidence-based policy reform for pro-poor economic growth and enhanced food security. The presented approach to estimating this SAM is motivated by an information theoretic approach to estimation (Judge & Mittelhammer, 2012) that takes a Bayesian perspective on the efficient use of information: "Use all the information you have, but do not
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assume any information you do not have." The presented SAM will be used with Computable General Equilibrium (CGE) models to analyze the impact of policy changes throughout the economy of Pakistan. It combines both input-output and national income and product accounts, supplemented by other information from a variety of sources and uses a "crossentropy" approach to balance the accounts. This SAM allows specification of a prior estimate of the mean and standard error of selected cell entries (expressed either as values or column coefficients), column sums, and macro aggregates, providing an updated and consistent database that is fully consistent with macroeconomic-level data and that is highly disaggregated, allowing for detailed macroeconomic and distributional analysis of relevant events.
The SAM highlights a series of relevant characteristics of the Pakistan economy. The livestock (10.5% of the economy) and trade sectors (18.4% of the economy) are shown to be significant contributors to the total domestic value added. For agricultural products, land is, unsurprisingly, the biggest component of value added. Manufacturing activities depend heavily on formal capital, while labor and other capital are important for most services. Large and medium farmers of Pakistan earn a large share of their income from land. However, small and landless farmers rely on labor, livestock, and other capital for most of their income. Rural non-farm and urban households mostly rely on their labor and other capital as income sources. To illustrate the use of the SAM, we conduct income multiplier analysis. In particular, to capture the production and consumption linkages, taking into account the supply-rigidities present in Pakistan, we use the semi-input-output model. All aggregate output multipliers turn out to be in the 1.1-1.4 range, with livestock and industry having the highest output multipliers. These multipliers are significantly below the ones found for India by Pal et al. (2012) , probably reflecting that the mentioned analysis assumes the absence of supply rigidities, which we seek to capture here. The multipliers are, however, aligned with the 1.5 value added-multiplier reported in Dorosh et al. (2003) and others. Results suggest that the direct effects are larger than the indirect and that most of the indirect effects are concentrated into the services sectors.
13 Finally, the injection into the services sector has the lowest output multiplier for the entire economy. 
